INTRODUCTION
Elderly people are a highly heterogeneous group since old age covers an age range of more than 40 years and there are great differences from one individual to another. The age group composed of people of 80 years and over will be the fastest growing segment of the population in the decades to come (1) . An extensive body of literature indicates that not only an appropriate nutrient intake but also a balanced consumption of food groups, considering diet as a whole, contribute to healthy ageing. Food pattern analysis can enhance our understanding of current dietary practices, provide a way to evaluate health outcomes of those who adhere to dietary guidelines and produce results that may be directly applicable to guidelines updating (2) . To our knowledge, there are few published studies assessing overall diet and food patterns in non-institutionalized elderly people and even fewer concerning the oldest old. Although there are some studies that associated Mediterranean diet and healthy aging in the elderly (3) , there is hardly any study that focuses in the existence of scientific evidence that good food patterns benefit subjects, institutionalized or not, aged 80 years and above (4, 5) . More studies characterizing food consumption and other factors affecting food patterns in very old people are required as an approach to implementing adequate nutritional policies in order to improve the nutritional status of these individuals because "it's never too late" (6) .
OBJECTIVES
The aim of this paper was to examine the consumption of the different food groups (in grams and servings) and their compliance with current dietary guidelines for the Spanish elderly population in a sample of community-dwelling very old adults living in Villanueva de la Cañada (Madrid, Spain). In addition, the relationship between MNA and food groups consumption was studied.
MATERIAL AND METHODS
In 2011, a cross-sectional survey -the Villanueva Study of Health in the Elderly-was carried out in very old women and men living in Villanueva de la Cañada (16,804 registered inhabitants), Madrid, Spain (7, 8) . All non-institutionalized inhabitants aged 80 years and above (n = 264) were invited by letter to participate in a comprehensive geriatric evaluation. Fifty-eight elders refused to participate and 108 could not be evaluated due to missing data necessary to locate people or because they lacked a permanent place of residence. Finally, 98 non-institutionalized inhabitants aged 80 years and over (65 women and 33 men) were involved. All were clearly informed that involvement was voluntary and that they could withdraw from the study whenever they wanted. There were no significant differences in age or sex between participants and non-participants. Interviews were performed by two geriatricians and one nutritionist at the primary health care centre or at subjects' homes when transfer of the subject to the centre was impossible. The caregiver or a relative was interviewed only if the subject was cognitively impaired. Data was collected by interview from February 2011 to June 2011. Written informed consent was obtained from each subject or cohabiting next of kin.
Within a comprehensive health assessment protocol for very old people, the nutritional assessment tools included were the following:
-Dietary assessment. The evaluation of food consumption was conducted using 24-hour dietary recall, in which an interviewer asked the subject to enumerate and quantify the foods and beverages consumed in the preceding full day. Consumed quantities were estimated in units (e.g. fruits), servings and home-made measurements standardized for this study (9) . Consumption data (g/person/day) were classified into 15 food groups using the Spanish Food Composition Data Base by Moreiras et al. (9) utilized in other studies involving elderly people (10, 11) : cereals and grain products, milk and dairy products, eggs, sugar and confectionery, oils and fats, vegetables, legumes, fruits, meat and meat products, fish and seafood, alcoholic beverages, non-alcoholic beverages, sauces and condiments, ready meals, snacks and pickles. In the present study, the sauce and condiment group was not considered due to a very low consumption, and eggs, fish and seafood, and meat and meat products were also gathered together into a new group, the meat, fish and eggs food group. This daily consumed new group composed of rich in high quality animal protein food groups was built in order to compare our results to other studies. The mean daily intakes (grams) of the food groups consumed daily were expressed also in servings and then compared to the Spanish food-based dietary guidelines for the elderly population, a modified version of Russell et al. (12) by Carbajal (13) . The serving sizes of the daily consumed food groups (edible portion) were: 50 g of cereals and grains products, 175 g of vegetables, 125 g of fruits, 125 g of meat, fish and eggs and 125 g of milk and dairy products. 
DATA ANALYSIS
Statistical analysis was performed using SPSS 19.0. Participant characteristics were stratified by sex and reported as frequencies when categorical and as means and standard deviations when continuous. Food group consumption was stratified by sex and nutritional status (MNA), and the findings expressed as minimum and maximum values, percentiles (P25, P50, P75) and means and standard deviations. Comparisons between groups were estimated using, as appropriate, Mann-Whitney U test, Chi-square test, Chi-square test with Bonferroni's correction, two-sample t-test and Kruskal-Wallis test or Anova test. Correlation study of the MNA score and food group consumption was performed using Spearman's rho for non-parametric analysis. The level of significance used was 5%. Table I presents the sample characteristics and MNA results. The mean age was 86.6 ± 5.0 years and 28% were aged ≥ 90. There were significant differences in marital status (the majority of women were widowed) and in the percentage of people with secondary studies. Sixteen participants, all octogenarians, lived alone. According to the MNA results, 29.6% were at risk for malnutrition and 7.1% were malnourished. Significant differences were observed between men and women in terms of nutritional status score and the percentage of elders with normal nutritional status and at risk for malnutrition, but not when compared for malnourishment.
RESULTS
Food group consumption expressed in grams/day is shown in table II. The food groups consumed in the greatest amounts were milk and dairy products, and fruits. Men reported significantly higher consumption of snacks and pickles than women (3.5 ± 7.2 vs. 1.2 ± 6.5; p = 0.02) and of alcoholic beverages (79.7 ± 122.8 vs. 17.6 ± 63.1; p = 0.00). Women showed higher consumption of meat and meat products and of non-alcoholic beverages, whereas men had higher intake of fish and seafood, fruits and vegetables but these differences were not statistically significant. Table III presents food group consumption, converted to servings, in the overall sample, comparing it with the Spanish food-based dietary guidelines for elderly population modified by Carbajal (13) from Russell et al. (12) (Fig. 1 ). According to the findings, the study group followed the recommendations for most of the food groups. The consumption of cereals and grain products (2 servings/day), vegetables (1.5 servings/day) and meat, fish and eggs (1.4 servings/day) food groups was below desirable levels.
Consumption of food groups according to nutritional status measured by means of MNA and the correlation study between food group consumption and nutritional status are reported in table IV. Significant differences were found for the consumption of fruits (p = 0.04). Elders found to be malnourished had higher intake of ready meals and milk and milk products but differences were not statistically significant. Neither alcoholic beverages nor snacks and pickles were consumed by elders in whom the MNA indicated malnourishment.
Relatively weak but highly significant correlations were found between MNA score and oils and fats (p = 0.004), fruits (p = 0.007) and alcoholic beverages (p = 0.011). Oils and fats and fruits associations disappeared after further adjustment for energy intake whereas a negative association between milk and dairy products and nutritional status appeared (p = 0.029).
DISCUSSION
The present study assessed food patterns of non-institutionalized individuals aged 80 years and over living in a small Spanish town. As far as we know, this is the first study of food consumption of community-dwelling very old people living in a similar urban area. The subjects of previous relevant Spanish studies involving elderly people, such as SENECA, did not reach these ages (11) . Spanish participants in the Euronut-SENECA study were aged 71-80 years (12) and the results of the EPIC-Elderly study, although they included people aged 80 and above, were not differentiated by age group (15) . A limited number of nutritional surveys considering food consumption at the individual level have been carried out in Spain to assess the nutritional status in ran- dom samples of the populations of specific regions (16) (17) (18) (19) (20) but in these studies the cut-off ages were below 80 years old except for the survey carried out in Madrid region (ENUCAM), in which people aged 65 years and over were included as a group but no differences by age within this group were shown (20) . The study of a very old community dwelling population is complex because there is less population and the participation rate is normally lower than in younger elders. In a German study that described energy and nutrient intake of free-living elderly people with special focus on age-related differences (21) the participation rate was markedly higher in the young-old (65-74 years; 50.1%) compared to the very-old elderly people (≥ 85 years; 29.8%). In our study, the rate of participation was 37%.
The study of food consumption among Villanueva elders showed milk and dairy products and fruits and vegetables to be the food groups consumed in the greatest amounts. These results are similar to those obtained in the people aged 65 and over of the survey carried out in Madrid region (ENUCAM) (20) and in the Spanish participants (aged 75-80 years) in the Euronut-SENECA study (11) . The largest difference between the Villanueva study and ENUCAM survey (≥ 65 years group) (20) is detected in fruits (Villanueva: 306 ± 217 g/day vs. ENUCAM: 591 ± 438 g/day) and vegetables (Villanueva: 238 ± 181 g/day vs. ENUCAM: 498 ± 221 g/day) consumption. The largest difference between the Villanueva and Seneca studies (75-80 year age group) (11) is also observed in fruit consumption (Villanueva: 306 ± 217 g/day vs. Seneca: 497 ± 393 g/day); this could be due to the age group difference. Age, body mass index and educational attainment have being found to be strongly associated with frequency of fruit and vegetable consumption in an international comparison of two nationally representative surveys that assessed food intake via 24-h diet recalls (22) . In our study, women consumed almost the same amounts as men in nearly all food groups. Men had significantly higher consumption of snacks and pickles (p = 0.023) and alcoholic beverages (p < 0.001). Snacks and pickles were not studied in the Seneca study. Significantly higher consumption of alcoholic beverages by men has also been observed in the Seneca study (75-80 years) (11) and in a study of the dietary habits of Italians aged 65 years or over (23) . In the Villanueva study, women consumed more meat and meat products and non-alcoholic beverages, whereas men had higher intake of oils and fats, fish and seafood, and fruits and vegetables. As in our study, in the EPIC-Elderly study (15) men from the Spanish cohort showed higher consumption of fish and seafood and of vegetables than women. On the other hand, this study found higher meat and meat product consumption among men (15) , whereas in the Villanueva study women consumed more meat and meat products. Disagreement between the Seneca study and our study could be due to age group differences, indicating that consumption changes with age, and diet studies of individuals aged 80 and over are required. It also could be due to differences in existing food patterns between Spanish regions and between rural and urban areas (the Seneca study was carried out in a rural area in the northwest coastal region and the Villanueva study in an urban area in the central region).
According to the dietary guidelines for the Spanish elderly population proposed by Carbajal (13) (Fig. 1) , adequate consumption of fruits, milk and dairy products, oils and fats, and sugar and confectionery has been achieved (Table III) . When assessing food consumption by servings, it should be taken into account that serving sizes have not been standardized across countries. Intakes of cereals and grain products, vegetables and items from the meat, fish and eggs food group are below desirable levels. In all, 78% (n = 76) of the sample consumed less than 180 g/ day (3.6 50-g servings) of cereals and grain products when an intake of 6-8 servings per day is recommended; 87% (n = 85) of Villanueva elders ate less than 450 g/day of vegetables (2.5 175-g servings) when the recommendation is 3-5 servings/day. In a cross-sectional study of a Spanish population aged ≥ 65 years that described food intake based upon the MNA test, almost 1 of 5 elderly Spaniards failed to consume at least two servings a day of vegetables (24) . In our sample, 65 Villanueva elders (66%) consumed less than 200 g/day (1.6 125-g servings) of meat, fish and eggs when 2-3 servings/day are recommended.
The diet of the elderly people from the Villanueva study slightly differed from the traditional Mediterranean, which is characterized by high consumption of foods of plant origin (vegetables, fruits, legumes and cereals), high intake of olive oil as the principal source of monounsaturated fat but low intake of saturated fat, moderate intake of fish, low-to-moderate intake of dairy products, low consumption of meat and poultry, and wine consumed in low-to-moderate amounts, normally with meals (25) .
When food group consumption is compared by MNA results (Table IV) , elders with normal nutritional status ate significantly more fruit (p = 0.039). This significant difference in fruit consumption could be related to the degree of functional impairment, cognitive impairment and difficulties in chewing and swallowing that are also related to the risk of malnutrition. Deterioration of the nutritional status coincided with a reduction in the consumption of all the food groups except for those including ready meals and milk and dairy products, the consumption of which increased. Neither alcoholic beverages nor snacks and pickles were consumed by elders found to be malnourished upon assessment. In this study that analyses specific aspects of food intake based upon the MNA test, those at risk of malnutrition showed lower consumption of all protein-rich foods (dairy products, legumes, eggs, meat, fish and poultry) (p < 0.001), but it must be taken into account that this study was based upon MNA test questions (24) . In an Italian study that evaluated the change in eating habits occurring in 217 community-dwelling and 213 institutionalized elderly subjects, aged 65 years and older, with senile anorexia, MNA scores were significantly better in those who had a regular intake of fruit and vegetables and meat, fish and eggs food groups (26) .
In the Villanueva study, the proportion of participants who were at risk for malnutrition (29.6%) or were malnourished (7.1%) -measured by means of MNA-was higher than the data shown in Guidoz's review (27) (24% [range 8-76%] at risk and 2% [range 0-8%] malnourished) and lower than the data shown in a systematic review of the prevalence of malnutrition in Spanish elderly people (28) (38% [range 23.9-57.5%] at risk and 9% [range 0-23.1%] malnourished). Significant differences were seen in nutritional status scoring (7) and in the percentage of elders with normal nutritional status or risk of malnutrition, but not in the incidence of malnourishment when men and women were compared. Some studies reported significant sex differences (29) for MNA results, while others did not (30) . One of the reasons why more women are at risk of malnutrition could be that a higher proportion of women live alone and other reason could be age because there are more women aged ≥ 90 years.
An association was found between the nutritional status measured by MNA score and the consumption of some food groups (Table IV) . Lower risk of malnutrition was reported when the consumption of oils and fats (mostly olive oil), fruits and alcoholic beverages (mainly wine; 79.7 ± 122.8 g/day) was higher. In the Italian study of elderly subjects with senile anorexia, an association between the nutritional status and the frequency of consumption of certain food groups was also observed: nutritional parameters were significantly better in subjects who ate sufficient amounts of fruit and vegetables and meat, fish and eggs (26) . Although detailed study of food group composition has not been carried out, it is important to highlight that some groups are mainly composed of one foodstuff. The oil and fat food group is principally olive oil, but sunflower oil, butter and margarine are also consumed. Olive oil is consumed by 95.9 % and only 4 women took sunflower oil. Butter (21.4%, n = 21) and margarine (1%, n = 1) are used as bread spreads for breakfast. Wine is the main alcoholic beverage and it is usually combined with soda water during meals. Thirty-five elders (35.7%) drank wine, two of those also drank beer, and a woman drank both beer and whisky. Regular, moderate consumption of wine, mainly with food, increases longevity and reduces the risk of cardiovascular disease (31) . Finally, after further adjustment for energy intake it is observed that as the nutritional status worsened, measured by MNA, Villanueva elders consumed more milk and dairy products. This result disagrees with the fact reported in other studies where dairy products consumption improved nutrient intake and prevented malnutrition (32, 33) . In that sense, it should be taken into account that milk and dairy products are very easy to consume and that could be the reason for people with less functional capabilities to tend to consume more.
Some limitations of the study should be accounted. The small sample size (only 98 of 264 inhabitants) and the small number of men, a common situation when studying very old populations, should be considered a limitation of the study. No inhabitants were excluded but some did not want to participate in the study. Another matter to be taken into account is the fact that the sample consists solely of non-institutionalized elderly people. Cross-sectional community-based studies are subject to under-representation of elderly individuals placed in long-term care institutions. Additional issues are selective mortality and the possibility that people with certain dietary patterns may survive longer. In that case, we cannot be sure that those who have reached older ages, the survivors, demonstrate a pattern that represents changes with aging (34) . Finally, the cross-sectional design raises questions of temporality when diet-MNA associations are presented. The limitations resulting from the use of 24h recall as the method chosen for the dietary assessment should not be overlooked either (35) , but for this study, in which very old people underwent many tests in the same appointment, this was considered to be the most suitable method due to its simplicity and its relatively little burden on the respondents.
In conclusion, the food patterns observed in the Villanueva elderly people are in harmony with the actual dietary trends in Southern European countries that are breaking away from the traditional Mediterranean diet. Further research on the influence of fruit, milk and dairy products, wine and olive oil intake on nutritional status is required.
